Three base-mismatch DNA: 5'-GAACAAAAGGAACTAACGTACAAAATC-3'; Non-complementary DNA: 5'-ACCTGGGGGAGTATTGCGGAGGAAGGT-3' All reagents were analytical grade and solutions were prepared using ultrapure water (specific resistance of 18 MΩ-cm).
Preparation of graphene oxide (GO): GO was prepared according to modified
Hummers' methods. 2, 3 In brief, the graphite powder (10 g) was added to a mixture of concentrated H 2 SO 4 (15 mL), K 2 S 2 O 8 (5 g), and P 2 O 5 (5 g) at 80 °C. The resulting dark blue mixture was thermally isolated and allowed to cool to room temperature over a period of 6 h, followed by dilution with water, filtration and washing with water until pH=7.0. The pellet was dried overnight in air at ambient temperature to obtain the oxidized graphite powder. Next, the oxidized graphite powder (10 g) was added to cold concentrated H 2 SO 4 (0 °C, 230 mL). Then, KMnO 4 (30 g) was gradually added to the mixture with the temperature lower than 20 °C. The mixture was stirred at 35 °C for 2 h, followed by the addition of water (460 mL). In next 15 min, water (1.4 L) and 30% H 2 O 2 (25 mL) was added to the mixture to obtain a bright yellow solution. The mixture was filtered and washed with 1:10 HCl solution (2.5 L) and dialysed against water to completely remove metal ions and acids to obtain GO.
Electrochemical deposition of graphene/AuNPs on the electrode:
The SPCE was first preconditioned in Tris-HCl buffer (20 mM, pH 7.4) by cycling the potential between -0.6 and 0.6 V at 0.5 V s -1 . Next, the N 2 bubbled mixture (50 µL) of GO (0.5 mg mL -1 ) and HAuCl 4 ( 1 mM) in carbonate buffer solution (100 mM, pH 9.0) was applied to the electrode surface, followed by cycling the potential between -1.5 and 0.6 V at a rate of 25 mV s -1 for five cycles to obtain the graphene/AuNP modified SPCE.
Electrochemical impedance spectroscopy (EIS) sensing protocol:
The hairpin probe (10 µL, 1 µM) in PBS buffer (20 mM K 2 HPO 4 /KH 2 PO 4 , 0.15 NaCl, pH 7.0) was applied to the working electrode of the freshly prepared graphene/AuNPs modified SPCE and incubated at room temperature (25 °C) for 12 h, followed by washing with 0.2% SDS to remove any non-specifically adsorbed DNA probe. Next, 10 µL of 2 mM MCH was 
